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AERODYNAMIC CHARACTE RISTICS OF GRAIN SORGHUM*

..
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Natural Resources, University of Nebraska, Lincoln, NE 68583-0728 (U.S.A.)
(Received November 26, 1985;revision accepted, April 22, 1986)
ABSTRACT
Azevedo, P.V. and Verma, S.B., 1986. Aerodynamic characteristics of grain sorghum,
Agric. For. Meteorol., 38: 193-204.

}

Wind speeds were measured above grain sorghum (Sorghum bicolor L. Moench cv.
DK-57) canopies at Mead, Nebraska, during the 1982 and 1983 growing seasons. The crop
was planted in north-south-oriented rows 0.76 m apart. The plant population per ha was
about 276 000 in 1982 and 118 500 in 1983.
The measured above-canopy wind speed profiles were employed to evaluate the aero
dynamic characteristics of the crop throughout the growing season. The roughness para
meter (z 0 ) and the zero-plane displacement (d) increased with increasing crop height (h).
The rate of increase, however, appeared to be dependent on the stage of crop growth.
The emergence of the heads played an important role in the seasonal variation of z0 and
d. z 0/h and d/h reached maximum values at the time of the emergence of the heads,
asymptotically decreasing to constant values as the crop approached full development.
Mean values of z 0 /h and d/h for the fully developed sorghum crop at moderate windiness
were 0.096 and 0.60, respectively, in 1982. Corresponding values in 1983 (sparser crop)
were 0.076 and 0.54. In both years, z 0 /h and d/h values at full crop development
decreased with increasing wind speed.
Mean values of the crop drag coefficient (Cd) for the fully developed canopies at
moderate windiness were 0.055 in 1982 and 0.035 in 1983. Values of Cd decreased
0.
with increasing wind speed according to the following relationships: Cd = 0.037u: 43s
0 743
=
in 1983 (where u. = friction velocity).
in 1982 and Cd 0.0177u: ·
INTRODUCTION

An accurate description of the aerodynamic characteristics of the crop is
needed for a thorough understanding of the turbulent exchanges of energy
and mass between the vegetation and the atmosphere. The aerodynamic
characteristics of a crop can be expressed in terms of: roughness parameter
(z 0), zero-plane displacement (d) and crop drag coefficient (Cd )· Functional
dependence of these parameters on crop height (h) has been established for
various crops, primarily for the fully developed stage of growth. Very little
information is available about the behavior of these parameters during earlier
stages of crop growth. Their dependence on flow regime is also not well
.,

* Published as Paper No. 7921 Journal Series, Nebraska Agricultural Research Division.
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